A 27-year-old man, who had been on steroid therapy for 2 months for his nephrotic syndrome, suddenly developed intra-abdominal bile collection (biloma). He had no previous history of abdominal surgery, trauma, or any disease of the hepatobiliary system. The cause of the biloma formation was due, probably, to cholecystitis in the absence of calculi and a pinhole size perforation in the wall of gall bladder. It was assumed to be closely related to the high-dose steroid therapy over a prolonged period, which would likely suppress the repair process of the locally damaged biliary system. (Internal Medicine 32: 543-546, 1993) 
Introduction
The term "biloma" was first introduced in 1979 to describe an encapsulated, extrahepatic collection of bile located outside the biliary tree (1) . In most cases, biloma occurs secondary to traumatic injury (1-6), intra-abdominal surgery (2-5, 7-9) or iatrogenic procedures, such as percutaneous transhepatic cholangiogram-drainage (2, 3, 8, 10, 1 1). In few cases, biloma occurs "spontaneously" due to gall stones ( 1 2), carcinomas (9) , and rarely, hepatic infarction (13, 14) .
Here, we report a case of biloma which occurred during steroid therapy for nephrotic syndrome. In this case, there was no such reason to explain the biloma formation, and it is assumed to be closely related to the patient's steroid therapy.
Case Report
A 27-year-old Japanese male was admitted on May24, 1990 . He had been suffering from leg edema for 10 days, and the laboratory examination on admission revealed massive proteinuria, 1 3. 1 g/day, hypoalbuminemia, 2.2 g/dl, and hypercholesterolemia, 428 mg/dl. Other laboratory data were as follows: RBC 435xlO4/ml, hemoglobin concentration 14.8 g/ dl, hematocrit 43.2%, WBC6,300/mm3, platelet 33.9xlO4/ml, negative CRP, BUN29 mg/dl, creatinine 1.0 mg/dl, Na 138 mEq/1, K 4.5 mEq/1, Cl 103 mEq/1, total bilirubin 0.3 mg/dl, SGOT17 IU/1, SGPT 10 IU/1, LDH432 IU/1, and alkaline phosphatase 5.1 IU/1. He was diagnosed with nephrotic syndrome and ultrasound-guided percutaneous renal biopsy was performed on June 6. Briefly, under local anesthesia in the prone position, 18 gauge biopsy-needle (Bard Co., Germany) was used to penetrate his right lower back along a guideline on the panel of ultrasonic tomography to the lower pole of the kidney. Twosmall pieces of cortical tissue were obtained and histological study revealed minor glomerular abnormality. He had no reaction to the biopsy, and follow-up ultrasonic echographic studies revealed no abnormal shadow around the kidney or liver. He started oral prednisolone at 40 mg daily from The gall bladder, sectioned on the longitudinal axis, showed slight thickening of the wall (arrow) and contained no stones. B) A hypoechoic lesion measuring 2.2x2.6 cm, which was adjacent to the fundus of gall bladder (arrowhead) and showed some internal echoes in fluid collections (arrow). Intra-abdominal abscess was suspected and antibiotic therapy was begun. After 2 days, his symptoms and signs of inflammation completely disappeared.
But sequential follow-up ultrasonographic studies demonstrated a gradual increase in the size of the lesion. Seven days after the onset of abdominal pain, the size of the hypoechoic lesion reached 7.4 cm in diameter (Fig. 2 ), even though antibiotics had been continued during that period. For further evaluation of the properties of the lesion, computer tomography (Fig. 3) , barium enema (Fig. 4) , and drip infusion cholangiography were performed with no useful results to define the origin. In order to determine the origin of the cystic lesion, echoguided percutaneous transhepatic aspiration of the cyst was performed on October 9. The dark-yellow aspiration fluid contained bile (total bilirubin 12.5 mg/dl, bile acid 14,900 mol/ 1), and was negative on culture. The mass was, therefore, diagnosed as "biloma". To investigate the dynamic intercommunication between the biloma and the biliary system, endoscopic retrograde cholangiography was performed, but no communication of contrast media between them was found. The biloma itself was reduced by continuous drainage for 2 weeks through a percutaneous indwelling catheter (Fig. 5) . On follow-up examination, at the time of his discharge one month later, no mass lesion was shown by ultrasonography.
Discussion
Biloma is caused by iatrogenic (surgical or nonsurgical), traumatic, or spontaneous rupture of the biliary tree (3). The most commoncause is abdominal surgery, especially cholecystectomy. Nonsurgical iatrogenic causes of biloma include percutaneous transhepatic cholangiography, liver biopsy, and biliary drainage procedures. This patient had no previous history to explain the formation of a biloma, such as abdominal surgery, trauma or any diagnostic or therapeutic procedure, except a renal biopsy. He had no previous disease in the hepatobiliary system. With regard to ultrasound-guided percutaneous renal biopsy, the procedure was performed successfully and uneventfully and the placement of the tip of biopsy-needle was always controlled; it was not located close to the liver or the gall bladder during the biopsy. In addition, the duration between the time of the renal biopsy and the onset of biloma was too lengthy (2 months) to ascribe a direct cause to the biopsy. Repeated ultrasonographic studies following the biopsy did not detect any mass lesion adjacent to the kidney or liver before the onset of abdominal pain. Taken together, it is quite unlikely that the renal biopsy was the causative agent of the biloma formation. In 1979, Gonsalves (15) reported a case of spontaneous perforation of the gall bladder without calculous disease. The patient had been on prednisolone, 5 mg daily, for 10 years for her rheumatoid arthritis, and the author described the possibility that prolonged steroid therapy might have lowered the resistance of the biliary tree to bacterial invasiveness and also may have suppressed the processes of repair of a locally damaged biliary system. The present patient did not share any causative factors listed in the reports on biloma since 1979 (Table 1 ). Although no case in which steroid therapy was ascribed to the cause ofbiloma has been found in the literature, biloma formation in this case appears to be closely related to steroid therapy. Wecould not indicate the precise locus of bile leakage. However the thickness of the gall bladder wall, demonstrated by ultrasonography at the onset of abdominal pain, suggested the existence of cholecystitis without gall stones. Sawada et al (12) reported a case of biloma which occurred "spontaneously" due to cholecystitis. In their case, however, the patient had gall stones that could frequently induce cholecystitis and perforation of the gall bladder. From the same reason as described by Gonsalves (15) , inflammation of the gall bladder wall, which would have usually been easily repaired, progressed to pin-hole perforations under steroid therapy. Consequently, in spite of the lack of stones, bile leaked outside the gall bladder, induced inflammatory reaction and finally formed biloma. Acute rupture of the gall bladder generally causes a generalized peritonitis due to the abrupt release of concentrated bile into the peritoneal cavity (16) . In some cases, however, low grade leakage of unconcentrated bile from the gall bladder may
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Regarding the diagnosis ofbiloma, an anechoic/hypoechoic lesion with prominent distal sonic enhancement by ultrasonography is highly likely (1, 2). The lesion may contain a small amount of debris or have a few septations. Howeverby ultrasonography or computed tomography, a biloma cannot be distinguished from other cystic lesions. Therefore, the final diagnosis should be madeby bile identification in a cyst and/or demonstrating a communication with the biliary tree (5, 8) . As a procedure to prove the bile communication, an endoscopic retrograde cholangiography or a radionuclide study is usually used. A radionuclide study in particular has been recommended by several authors as a complementaryprocedure to ultrasound for the evaluation of biloma (2, 4, 17) , because it is not only noninvasive but also it can provide important information regarding the activity of the bile leak and can be helpful in assessing response to treatment with drainage (4, 6). Weissmann et al (4) reported a case in which serial 99mTcHIDAchole-scintigraphy revealed obvious diminution of the leak after external drainage. If the biloma in this case would have expanded again after external drainage, reevaluation of the communication with the biliary tree by a radionuclide study might be required.
For treatment, conservative observation often shows in spontaneous shrinkage of the biloma. However, in cases with a large-sized cyst or with infection, percutaneous drainage or surgical intervention may be mandatory. In the present case, we could not find any tendency towards shrinkage of the biloma in 4 weeks. Furthermore, because there was still the necessity for long term steroid therapy for his nephrotic syndrome, we decided to try to elucidate the origin of the lesion in order to avoid recurrence of infection or accidental perforation. Fortunately only one drainage procedure was necessary to accomplish complete resolution of the biloma.
